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AB The present invention provides a method of directing a moiety to breast 

vasculature in a subject by administering to the subject a conjugate which 

contains a moiety linked to a homing mol . that selectively homes to breast 

vasculature, whereby the moiety is directed to breast vasculature. In one 

embodiment, the homing mol. is a peptide containing the amino acid sequence 

PGPEGAG, or a peptidomimetic thereof. The above peptide is derived from a 

cyclic nonapeptide, CPGPEGAGC, isolated from a T7 phage CX7C library, 

where C is cysteine and X is any amino acid. This cyclic peptide 

C PGPEGAG C homes to normal breast tissue with a 100- fold selectivity over 

nontargeted phage. Specifically, it binds to the vascular endothelium in 

the breast but not in other tissues, and binds to the vasculature of 

hyperplastic and malignant lesions in transgenic breast cancer mice. 

Furthermore, the aminopeptidase P is identified as the receptor 

for cyclic CPGPEGAGC breast homing and the binding of 

aminopeptidase P to insolubilized CPGPEGAGC can be blocked by its 

free cognate synthetic peptide, or apstatin (a synthetic 

inhibitor of aminopeptidase P) , or an anti- 

aminopeptidase P antibody. In contrast, the anti- 

aminopeptidase P antibody does not block the breast homing of 

another peptide CRSS, which might bind distinct target receptors in breast 

tissue. This breast homing peptides may be useful in designing drugs for 

the prevention and treatment of breast cancer. 
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AB The present invention concerns methods and compns . for in vivo and in 
vitro targeting. A large number of targeting peptides 

directed towards human organs, tissues or cell types are disclosed. The 
peptides are of use for targeted delivery of therapeutic agents, including 
but not limited to gene therapy vectors. A novel class of gene therapy 
vectors is disclosed. Certain of the disclosed peptides have therapeutic 
use for inhibiting angiogenesis , inhibiting tumor growth, inducing 
apoptosis, inhibiting pregnancy or inducing weight loss. Methods of 
identifying novel targeting peptides in humans, as well as 
identifying endogenous receptor-ligand pairs are disclosed. Methods of 
identifying novel infectious agents that are causal for human disease 
states are also disclosed. A novel mechanism for inducing apoptosis is 
further disclosed. 
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AB The present invention is based on the discovery that an ubiquitin pathway 
protein ubiquitinates any target protein once the ubiquitin pathway 
protein and the target protein are placed in proximity by a chimeric 
construct that binds the ubiquitin pathway protein and the target protein. 



Accordingly the present invention provides a composition that ubiquitinates a 
target protein. The composition comprises an ubiquitin pathway protein 
binding moiety and a targeting moiety, wherein the 
ubiquitin pathway protein binding moiety recognizes an ubiquitin 
pathway protein and the targeting moiety recognizes a target 
protein and wherein the ubiquitin pathway protein binding moiety 
is coupled to the targeting moiety. In addition, the present 
invention provides libraries of compns . , where each composition contains an 
ubiquitin pathway protein binding moiety and a member of a mol . 
library, which can be used to identify proteins involved in a predetd. 
function of cells. The intracellular levels of many proteins are 
regulated by ubiquitin-dependent proteolysis. One of the 
best-characterized enzymes that catalyzes the attachment of ubiquitin to 
proteins is a ubiquitin ligase complex, Skpl-Cullin-F box complex containing 
Hrtl (SCF) . We sought to artificially target a protein to the SCF complex 
for ubiquitination and degradation To this end, we tested methionine 
aminopeptidase-2 (MetAP-2) , which covalently binds the 
angiogenesis inhibitor ovalicin. A chimeric compound, protein- 
targeting chimeric mol. 1 (Protac-1) , was synthesized to recruit 
MetAP-2 to SCF. One domain of Protac-1 contains the IkBcc 
phosphopeptide that is recognized by the F-box protein p-TRCP, 
whereas the other domain is composed of ovalicin. We show that MetAP-2 
can be tethered to SCFp-TRCP, ubiquitinated, and degraded in a 
Protac-l-dependent manner. In the future, this approach may be useful for 
conditional inactivation of proteins, and for targeting 
disease-causing proteins for destruction. 
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AB Mitogen-activated protein (MAP) kinases (e.g., ERKl/2) phosphorylate a 

variety of target proteins including, for example, several immediate -early 
gene products (e.g., Fos, Myc, and Jun family proteins) . Certain 
phosphorylation reactions require binding of the MAP kinase to 
the DEF domain of the target protein. Inhibitors that block this 
interaction may be useful therapeutics for human disease, 
including as antineoplastic agents. This invention provides several 
advantages over known therapies that directly target the MAP kinase 
signaling cascade. Typically, most compds . that inhibit the MAP kinase 
pathway are non-specific and inhibit more than one enzyme, and the 
targeted inhibited kinases are not available to perform normal physiol. 
functions necessary for cell survival, whereas therapeutic 
methods of the present invention inhibit the activation of particular 
target proteins and leave the MAP kinases enzymically active and available 
to phosphorylate other non-DEF domain-containing proteins. Thus, DEF domains 
are identified in a large number of proteins, and the principles of the 
invention are exemplified using the immediate -early gene, c-Fos. 
Screening assays useful for identifying compds. that inhibit the MAP 
kinase-DEF domain interaction are also disclosed. 
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AB The present invention concerns methods and compns . for in vivo and in 

vitro targeting. A large number of targeting peptides directed towards human 
organs, tissues or cell types are disclosed. The peptides are of use for 
targeted delivery of therapeutic agents, including but not 
limited to gene therapy vectors. A novel class of gene therapy vectors is 
disclosed. Certain of the disclosed peptides have therapeutic 
use for inhibiting angiogenesis , inhibiting tumor growth, inducing 
apoptosis, inhibiting pregnancy or inducing weight loss. Methods of 
identifying novel targeting peptides in humans, as well as identifying 
endogenous receptor- ligand pairs are disclosed. Methods of identifying 
novel infectious agents that are causal for human disease states are also 
disclosed. A novel mechanism for inducing apoptosis is further disclosed. 
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Intestinal Peptide and Protein Delivery: Novel 
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AB We have been developing a novel bioadhesive drug- carrier matrix that 
protects embedded therapeutic peptides and proteins from degradation 
by the most abundant intestinal proteases. Increasing amts. of the 
Bowman-Birk inhibitor (BBI) were thereby covalently linked to 
chitosan-EDTA. The bioadhesive properties of the resulting polymer-BBI 
conjugates and their inhibitory effect toward trypsin (EC 3.4.21.4), 
chymotrypsin (EC 3.4.21.1), elastase (3.4.21.36), carboxypeptidase A (EC 

3.4.17.1) , and aminopeptidase N (EC 3.4.11.2) were evaluated in 
vitro. Whereas unmodified chitosan-EDTA exhibited under our exptl. 
conditions an adhesive strength of 54.4 ± 7.7 mN, it was determined to be 
21.0 ± 3.8 mN for the comparably most adhesive polymer-BBI conjugate 
(mean ± SD; n = 5) . All polymer-BBI conjugates showed a strong 
inhibitory activity toward the serine proteases trypsin and chymotrypsin. 
However, the protective effect toward elastase was markedly lower. Due to 
the high binding affinity of chitosan-EDTA toward zinc, which 
represents an essential cofactor for carboxypeptidase A and 
aminopeptidase N, all polymer-BBI conjugates displayed addnl . a 

strong protective effect toward these exopeptidases . The novel 
bioadhesive polymer-BBI conjugates described in this study seem to be very 
useful drug-carrier matrixes in overcoming the enzymic barrier to orally 
administered peptide and protein drugs. 
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PUBLISHER: Plenum Publishing Corp. 

DOCUMENT TYPE: Journal 
LANGUAGE: English 

AB A novel mucoadhesive polymer that protects peptide drugs from degradation by 
secreted as well as membrane -bound proteases in the intestine was 
developed and this polymer was evaluated in vitro. The serine protease 
inhibitors antipain, chymostatin and elastatinal were covalently linked to 
chitosan (poly- [1 -> 4] -p-D-glucosamine) . Thereafter, the 
complexing agent EDTA was bound to the remaining primary amino groups of 
the polymer. The inhibitory effect of the resulting polymer-conjugate 
towards trypsin (EC 3.4.21.4), chymotrypsin (EC 3.4.21.1), elastase 
(3.4.21.36), carboxypeptidase A (EC 3.4.17.1), carboxypeptidase B (EC 

3.4.17.2) and aminopeptidase N (EC 3.4.11.2) as well as its 
mucoadhesive properties were evaluated in vitro. Whereas the novel 
polymer-conjugate exhibited excellent swelling properties, its adhesive 
force was under our assay conditions 42% lower than that of unmodified 
chitosan. However, the polymer- conjugate showed a strong inhibitory 
activity towards all tested serine proteases. Due to its addnl. high 
binding affinity towards bivalent metal ions, it also inhibited 

the Zn2+ -dependent exopeptidases carboxypeptidase A, B and 
aminopeptidase N. The novel mucoadhesive polymer- conjugate 
described in this study seems to be a useful tool in overcoming the 
enzymic barrier to perorally administered therapeutic peptides 
and proteins. 
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AB A novel mol . recognition unit (MRU) 
binding site of or for a ligand) is 



GB, GR, IT, LU, NL, 
US 1990-519702 
EP 1991-911988 
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US 1990-519702 
US 1988-291730 
WO 1991-US3116 
(protein or polypeptide containing a 
identified and/or designed and 
prepared by (1) stimulating production of B-lymphocytes specific for an antigen 
or a hapten containing a mol. recognition site complementary to the site to be 
mimicked; (2) immortalizing the B-cells; (3) identifying B-cells which 
secrete IgM binding to the antigen or hapten; (4) further 
screening for early B-cells in which the deoxyribonucleotide sequence 
expressed is rearranged in only 1 complementarity-determining region (CDR) 
compared to that of germline genes; (5) determining the nucleotide sequence in 
this region or the corresponding amino acid sequence; and (6) synthesizing 
the MRU encoded by the nucleotide sequence. The MRU optimally comprises 
<40-45 amino acid residues. The MRU may be conjugated or fused with an 
effector domain, optionally via a linker moiety, for diagnostic or 
therapeutic use. Suitable ligands include antigens, hormones, 
pheromones, neurotransmitters, signal proteins and peptides, 
prostaglandins, etc. Thus, thrombus -binding, fusion peptides 

were prepared chemical in which the MRU constituted CDR3 of monoclonal antibody 
PAC-1 (Taub, et al . , 1989) engineered to have enhanced affinity for 
activated platelet fibrinogen receptor, and the effector domain quant, 
bound metal ions. A 99mTc-labeled fusion peptide was injected i.v. into 
rabbits for imaging of blood clots with a gamma camera. Background 
clearance of the peptide was rapid owing to its low mol. weight, and the 
peptide was not immunogenic. 
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